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ATMOSPHERIC WATER GENERATOR

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a National Phase Application of PCT
International Application No. PCT/I1.2020/050031, Interna-
tional Filing Date Jan. 8, 2020, claiming benefit of U.S.
Provisional Patent Application No. 62/789,603, filed Jan. 8,
2019, which is hereby incorporated by reference.

TECHNICAL FIELD

The present invention relates to the field of atmospheric
water generators.

BACKGROUND OF THE INVENTION

Extraction of water from air by atmospheric water gen-
erators, is well known and typically involves enforcement of
condensation conditions of air containing water vapor (i.e.
humid air) by lowering its temperature below the dew point
temperature, thereby causing some vapor to condensate and
liquid water is then released from the carrying air. While this
method is highly available, there are several obstacles for
making this method competitive with alternative water dis-
pensers which draw their water from the regular pipeline or
from mineral water tanks. To name a few, these challenges
include reducing the high amount of heat energy needed to
be evacuated, leading to a high energetic cost for a given
amount of extracted water, the noise level involved with the
production of water, matching production with the consump-
tion demand, reducing the volume of the apparatus and
more. The issue of reducing size and noise level is especially
important for domestic and for office use of atmospheric
water generators.

SUMMARY OF THE INVENTION

The aim of the invention is to provide solutions to the
challenges and drawbacks of atmospheric water generators
described above.

In a first aspect the invention provides an atmospheric
water generator (AWG) comprising an enclosure, an evapo-
rator assembly, a condenser and a blower. The enclosure
includes a bottom wall, sidewalls, top wall, at least one air
inlet, and at least one air outlet. At least one air inlet is
located at one of the sidewalls or top wall, the at least one
air outlet is located at at least a portion of the bottom wall
that is elevated from the ground. The evaporator assembly is
accommodated in the enclosure and comprises an air inlet
pathway, an evaporator and an air outlet pathway. The air
inlet pathway is adapted to receive an airflow from the air
inlet of the enclosure and to direct the air flow to flow
through the evaporator. The air outlet pathway is adapted to
receive the airflow from the evaporator and direct the airflow
to the outlet of the enclosure. The blower is located at the air
outlet or in proximity thereto. In some embodiments the
blower is positioned below the outlet of the enclosure. The
blower and the condenser are located downstream the
evaporator assembly, and the evaporator assembly is located
downstream the air-inlet.

The AWG is configured to direct the airflow from the air
inlet through the evaporator assembly, and down to exit
through the air outlet at the bottom wall.

In another aspect, the invention provides an AWG com-
prising an air inlet, an electricity panel and an evaporator,
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wherein the electricity panel is located between the air inlet
and the evaporator. The electricity panel is thus being cooled
by the main airflow driven by said blower.

In yet another aspect, the invention provides an AWG
comprising a water generation refrigeration cycle compris-
ing an evaporator and a porous barrier positioned parallel
and proximal to air entries of the evaporator.

In a further aspect the invention provides an AWG com-
prising a blower and an evaporator of an airflow refrigera-
tion cycle, wherein the blower is located downstream the
evaporator and approximately centralized to the flow-lines
of the airflow exiting the evaporator.

BRIEF DESCRIPTION OF THE DRAWINGS

The subject matter regarded as the invention is particu-
larly pointed out and distinctly claimed in the concluding
portion of the specification. The invention, however, both as
to organization and method of operation, together with
objects, features, and advantages thereof, may best be under-
stood by reference to the following detailed description
when read with the accompanying drawings in which:

FIG. 1A depicts a block diagram of an AWG according to
embodiments of the invention.

FIG. 1B depicts a block diagram of a local cross section
along line A-A in FIG. 1A of an AWG according to embodi-
ments of the invention.

FIG. 2A depicts a block diagram of an AWG according to
embodiments of the invention.

FIG. 2B depicts a block diagram of a local cross section
along line B-B in FIG. 2A of an AWG according to embodi-
ments of the invention.

FIG. 3 depicts a partial block diagram of an AWG
according to embodiments of the invention.

It will be appreciated that for simplicity and clarity of
illustration, elements shown in the figures have not neces-
sarily been drawn to scale. For example, the dimensions of
some of the elements may be exaggerated relative to other
elements for clarity. Further, where considered appropriate,
reference numerals may be repeated among the figures to
indicate corresponding or analogous elements.

DETAILED DESCRIPTION OF THE PRESENT
INVENTION

In the following detailed description, numerous specific
details are set forth in order to provide a thorough under-
standing of the invention. However, it will be understood by
those skilled in the art that the present invention may be
practiced without these specific details. In other instances,
well-known methods, procedures, and components have not
been described in detail so as not to obscure the present
invention.

The present invention generally relates to improvements
made in atmospheric water generators. These improvements
are especially beneficiary for atmospheric water generators
that are intended for use indoors such as in an office, clinic,
classroom or at home or in confined spaces such as a vehicle.
The term “atmospheric water generator” (hereinafter
“AWG”) refers herein to any device which is capable of
extracting water vapors (humidity) in the air, transform it
into potable water by condensing some of the humidity into
water. The condensation of water is achieved by reducing
the temperature of a relatively humid air flow down to its
dew point. The atmospheric water generator thus comprises
a refrigeration cycle as commonly used in the art including
a refrigerant line, an expansion valve, an evaporator (cold
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heat exchanger), a condenser (hot heat exchanger), and a
compressor. The atmospheric water generator includes a
blower, forcing the air to pass through the evaporator and
through the condenser. Often, a collection means such as a
water sump gravitationally collects the water drops which
are formed in the evaporator. The collected water is trans-
ferred in most cases from the water sump to a water tank for
storing the condensed water either with the aid of a pump or
gravitationally. Various filters may also be installed—for
filtering the water (sedimentation filters, carbon filters,
reverse osmosis filters etc.), adding minerals, sanitizing (e.g.
with UV radiation), and for filtering the incoming air for
puritying polluted air from particles and harmful chemicals.
The AWG also includes dispensing means for providing the
water (e.g. as potable water) upon demand, which include a
dispensing line and at least one faucet.

The inventors of the present invention found that when
using one or few evaporator assemblies, such as the heat
exchanger assembly described in U.S. Pat. No. 9,140,396
and U.S. patent application Ser. No. 15/822,426, both
assigned to the applicant of the present invention, in the
water generation system, then the AWG structure should be
designed to uniform the airflows entering of (each one of)
the evaporators.

Moreover, the inventors of the present invention surpris-
ingly found that when installing an evaporator assembly as
the one described in the aforementioned U.S. Pat. No.
9,140,396 and U.S. patent application Ser. No. 15/822,426,
having an air inlet pathway, an evaporator and an air outlet
pathway where the air inlet pathway is adapted to receive an
airflow from the air inlet of the enclosure and direct the air
flow to flow through the evaporator, the air outlet pathway
adapted to receive the airflow from the evaporator and direct
the airflow to the outlet of the enclosure, this allows design-
ing the AWG in a configuration in which noise is consider-
ably attenuated. The AWG comprising the evaporator
assembly is configured to allow the airflow to enter the
apparatus from one of the sidewalls or top wall (especially
from the back wall) of the AWG enclosure, and to allow the
airflow exit the apparatus through the bottom of the enclo-
sure.

The inventors further found that placing a fine air filter
proximal, parallel and upstream to the entry of a heat
exchanger evaporator and/or placing a blower downstream
and parallel to a condenser being placed downstream the
evaporator, increases the uniformity of the air flow in the
heat exchanger evaporator. The farther the blower is from
the evaporator; the better results are achieved.

Thirdly, the inventors found that using a circular, round
edges or other shape surrounding the blower decreases the
total volume of the apparatus.

Blower at the Bottom of the Enclosure

Therefore, in a first aspect the invention provides an AWG
comprising an enclosure having sidewalls a bottom wall and
atop wall, at least one air inlet located in one of the sidewalls
or the top wall of the enclosure, and at least one air outlet
located at the bottom of the enclosure. The enclosure is
adapted to accommodate components of the AWG including
an evaporator assembly and a water storage tank. The AWG
further comprises a blower adapted to motivate an airflow
from the inlet through the evaporator assembly and out
through the outlet at the bottom of the enclosure.

The term “sidewalls” should be construed to include two
opposite sides of a cubic enclosure as well as the front and
back of the enclosure, or in cylindrical enclosure—the round
longitudinal wall of the cylinder, that are positioned sub-
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stantially perpendicular to the floor on which the AWG
stands. The term “substantially” means a deviation of up to
20% of the value it refers to.

To allow air to flow freely away from the AWG, the
portion of the bottom comprising the air outlet is elevated
from the ground. In some embodiments the entire bottom is
elevated from the ground, for example by attaching legs to
the enclosure. In most embodiments this arrangement dic-
tates that the air inlet is located above the air outlet, but in
some embodiments the elevated portion of the bottom is
higher than the air inlet, and the air inlet is located at the
bottom-end of one of the sidewalls. In some embodiments,
the air inlet is located at or above the top half portion of at
least one of the sidewalls. At least one of the sidewalls ends
above the ground or comprises an opening proximal to the
bottom-end of the sidewall allowing the airflow to flow from
the blower away from the apparatus. The blower is located
at the air outlet or in proximity thereto. In some embodi-
ments the blower is positioned downstream (i.e. below) the
air-outlet.

In some embodiments the blower is adapted to direct air
flow exiting the AWG to flow parallel to the ground (e.g. a
centrifugal blower).

In some embodiments, the bottom is connected to legs
that are attached to the frame of the enclosure to aimed
elevate the bottom from the ground.

The dimension of the gap between the bottom of the
enclosure and the ground at the periphery of the bottom also
has an effect on the noise level—a larger gap reduces the
noise level (till a certain point). The same is true regarding
the gap between the blower and the ground. The exact gap
between the ground and the blower/bottom for optimizing
the noise level without compromising on the efficiency of
the apparatus would vary from one specific design to the
other, but the person of skill in the art would be able to find
the optimum gap for a given design by measuring the noise
level as a function of the gap.

The type of blower can be any commonly used blower in
the field. In some embodiments, in order to reduce the noise
level even further, one may select a centrifugal blower,
which directs the airflow sideways such that the air exiting
the air outlet would flow parallel to the ground.

Another feature which may contribute to noise reduction
is a design of the bottom surface which hinders or partially
hinders the blower. The blower having a top side, a bottom
side and a lateral side is positioned in a cavity defined by the
surface of the bottom wall such that the lateral side of the
blower is at least partially hindered by the enclosure. The
cavity assists in preventing noise arriving from the rotation
of the blower and passage of airflow through the blower. For
example, the bottom surface may have a tapered shape
around the air outlet (the air outlet placed on the smaller
section of the tapered wall) giving sufficient space for
placing the blower in an upside-down funnel like vicinity
around the blower. Consequently, the air flow which is
blown out flows outwardly, in an approximate parallel flow
to the ground and at least a portion of the noise is blocked
in the cavity.

In order to effectively collect the water that is condensed
in the evaporator by letting the drops to drop gravitationally,
the main plane of the evaporator may be positioned verti-
cally to the ground. In embodiments where the airflow enters
the enclosure at an air inlet located at the top wall or at one
of the side walls and the evaporator is located below the air
inlet of the enclosure, then the airflow needs to be turned to
flow substantially horizontally (with respect to the ground)
to cross the vertical evaporator, and after exiting the evapo-
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rator it needs to be turned again to flow substantially
vertically downward (with respect to the ground) towards
the outlet of the enclose at the bottom wall.

To this end, an evaporator assembly is provided having (i)
an air inlet pathway, (ii) an evaporator and (iii) an air outlet
pathway. The pathways may be made of an element or a
plurality if elements having a surface which may be sub-
stantially planar and is capable of directing the air flow. The
air inlet pathway is adapted to receive the airflow from the
air inlet of the enclosure, and lead said airflow to the
evaporator. The air outlet pathway element is adapted to
receive the airflow from the evaporator and lead it toward
the air outlet of the enclosure. In order to be able to
efficiently receive the air flow, the air inlet pathway and air
outlet pathway may comprise protrusions which divert the
direction of the airflow to the desired direction. In some
embodiments the entry to the air inlet pathway approxi-
mately faces the air inlet of the enclosure so the air flow can
flow efficiently into the air inlet pathway. The term approxi-
mately in this context means that the entry may be tilted to
a certain extent with respect to the plane of the air inlet of
the enclosure. In some embodiments the entry may be tilted
by 10°, 20°,30°, 40°, 50° or 60° with respect to the plane of
the air inlet of the enclosure. In some embodiments the air
inlet pathway directs the airflow to flow parallel to the
ground and the evaporator is positioned vertically to the
ground. In some embodiments the air inlet pathway com-
prises protrusions that are designed to direct the airflow to
the evaporator. In some embodiments the protrusions direct
the airflow to flow parallel to the ground and the evaporator
is positioned vertically to the ground. In some embodiments
the air inlet pathway is in heat exchange with the air outlet
pathway, such that airflow in the air inlet pathway is
pre-cooled by air exiting the evaporator before reaching the
evaporator and air flow exiting the evaporator is post-heated
by the air flow in the air-inlet pathway. In some embodi-
ments, the air outlet pathway leads the airflow from the
evaporator to flow towards the bottom wall of the enclosure.
In some embodiments the exit of the air outlet pathway
approximately faces the bottom wall of the enclosure. In
some embodiments the air outlet pathway comprises pro-
trusions directing the airflow from the evaporator towards
the bottom end of the enclosure.

In some embodiments, the evaporator is a fins and tubes
heat exchanger. In some embodiments the air inlet pathway
and the air outlet pathway is a plates heat exchanger sur-
rounding the fins and tubes heat exchanger. The portion of
the plates before the airflow reaches the fins is the air inlet
pathway and the portion of the plates after the airflow leaves
the fins is the air outlet pathway. In some embodiments, the
evaporator assembly is a dehumidification apparatus dis-
closed in U.S. Pat. No. 9,140,396 and U.S. patent applica-
tion Ser. No. 15/822,426, both assigned to the applicant of
the present invention, where the cooled core within the
apparatus mentioned therein is referred to as the evaporator
herein, and the planar elements define the inlet pathways and
the outlet pathways, as described above.

One of the challenges which needs to be mitigated in any
AWG, is preventing relatively dry air that exits the apparatus
from reentry to the refrigeration cycle, because this would
lower the productivity of the process (less water will be
generated). To this end, the cavity hindering the blower may
be asymmetric, such that it allows less airflow to exit
through the side of the enclosure comprising the air inlet
than airflow exiting the other sides of the enclosure. Simi-
larly, in some embodiments the gap between the bottom-end
of the sidewalls and the ground is not symmetric at all the
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sidewalls of the enclosure. In some embodiments there is a
smaller gap for allowing air to exit between the ground and
the sidewall comprising the air-inlet. In some embodiments,
all air inlets are located at one sidewall and in some
embodiments this sidewall is the back sidewall of the
apparatus (i.e. opposite to the sidewall that comprises a
faucet and the human-machine interface). In some of such
embodiments, the outlet gap at the bottom of the backside of
the wall is smaller than that of the other sidewalls and even
minimal.

Embodiments of the invention provide another feature
aimed to mitigate the issue of dry air reentering the appa-
ratus: a barrier surface is attached to the sidewall of the
enclosure comprising the air inlet extending laterally and
outwardly from the sidewall. This may block the air-flow
exiting at the bottom from reaching to the air entry. In
addition, the barrier, which may be in a form of a shelf, may
assist in keeping a minimal gap between the sidewall
comprising the air-inlet and the wall proximal thereto, to
facilitate the entry of airflow into the air-inlet.

The air-inlet may be located on any of the sidewalls of the
enclosure. For achieving the best effect on noise reduction it
is best to locate the air-inlets as far and away from the user
as possible, thus in some embodiments all air-inlets are
located in the back of the enclosure.

The fact that the air-outlet is located at the bottom and the
at least one air inlet is located on the sidewall dictates that
the air-inlet is elevated with respect to the air-outlet. This
allows a linear and optionally horizontal configuration of the
air refrigerating cycle components: an optional coarse air
filter is located proximal to the air-inlet. A fine air filter is
located downstream the air inlet and proximal to the air-
entry of a heat exchanger evaporator located downstream the
air filter, the evaporator comprises air outlets, the condenser
is located downstream the evaporator, and the blower is
located downstream the condenser and positioned so that its
rotation axis is relatively vertical, i.e. up to 30° with respect
to the gravity lines. In some embodiments the order of the
blower and the condenser is reversed so the condenser is
positioned downstream the blower. In some embodiments
the longitudinal axis of all aforementioned components
(except the apparatus’ air inlet and the evaporator) are
oriented horizontally or substantially horizontally to the
ground. In some embodiments the heat exchanger evapora-
tor is positioned with a tilt with respect to the ground in order
to force the generated water to flow in a certain direction
gravitationally.

According to the above described arrangement of the
refrigeration cycle, upon its operation, the motivated air
flows in the following sequence: an airflow enters the air
inlet and through an optional first filter, then through a
passage toward evaporator, then vertically (with respect to
the round) through the air filter proximal to the evaporator,
then it curves horizontally through the air inlet of the
evaporator into the evaporator where it is cooled to below its
dew point and water is generated, then curves again, to flow
vertically through the outlets of the evaporator, and then it
flows vertically through the condenser, then through the
enclosure outlet and vertically to the blower (or first through
the blower and then through the condenser in some embodi-
ments).

Uniform Airflow

Positioning the inlet on one of the sidewalls and sucking
the air by motivating air with a blower that is positioned in
proximity to the bottom of the apparatus can create a
difference in the flows upon the evaporator. Such difference
reduces the efficiency and water production rate, because air
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in evaporator regions where the flow is too high might not
be cooled enough below the dew point, and on the other
hand, air in evaporator regions where the flow is too low will
have small condensation rate (due to lack of airflow).

The inventors found three factors which contributes to
uniformizing the flow upon the evaporator: (i) putting a
horizontal porous bather such as a horizontal fine filter, in
proximity to the air inlet of the evaporator(s) which
increases the pressure drop upon the evaporator; (ii) dis-
tancing the blower from the outlet of the evaporator(s); and
(iii) truncating the passage between the air inlet in the
enclosure and the air inlet of the horizontal evaporator to
from a passage having a triangle cross section. Therefore,
the invention provides an AWG comprising a porous barrier,
such as an air filter, which is positioned parallel and proxi-
mal to air entries of the evaporator of the water generation
refrigeration cycle. When the air entries of the evaporator
are tilted with respect to each other, the several porous
barriers can be used each positioned parallel to the air entry
of the evaporator it is facing, or a single porous barrier is
used that is positioned parallel to the mean plain of all the
entries. The invention further provides an AWG comprising
a gap between the blower and the outlet of the evaporator
such that the blower is located at the optimal distance that
effectively uniformizes the flow. This distance would vary
from on AWG to the other depending on the number of
evaporators used, and type of blower, but the person of skill
in the art would know how to find the optimal distance
between the blower and the outlets of the evaporator by
performing CFD calculations. The invention further pro-
vides an AWG having a passage for the airflow between the
air inlet in the sidewall of the enclosure and the air entry on
the evaporator which is confined (or truncated) by a diagonal
surface which begins above the air inlet of the enclosure and
ends at the opposite wall in proximity to the evaporator air
entries (or in proximity to the air-filter adjacent to the
evaporator, when applicable). This diagonal surface together
with plane of the evaporator air-filter (or air entries) and the
plane of the air inlet in the enclosure, define a passage
having a triangular cross-section. The triangle cross-section
assists in uniformizing the flow lines of the incoming air
flow.

Circular Condenser Downstream the Blower

In another aspect the invention provides an AWG com-
prising a condenser and blower wherein the condenser is
positioned downstream the blower. In some embodiments
the condenser at least partially surrounds the blower. In
some embodiments the condenser is aligned with the blower
to receive the airflow exiting the blower. In some embodi-
ments the condenser is positioned downstream the air-outlet
of the enclosure. In some embodiments the blower is a
circular blower as known in the art. In some embodiments
the blower is a circular blower being positioned around a
blower and aligned to receive the airflow exiting the blower,
downstream the air-outlet of the enclosure. The condenser is
designed to be generally annular such that the cavity inside
the annular structure is wide enough to accommodate a
blower. This structure has a potential to reduce the size of the
AWG since blower volume and two plenums (one down-
stream and one upstream the condenser), can be saved. The
air blown by the blower through the condenser in this
arrangement, cools the condenser when operating the refrig-
eration cycle of the AWG. The circular shape is not man-
datory for this embodiment, one can use a rectangular,
rounded edges or any other suitable condenser that sur-
rounds the blower outlet.
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Electrical Circuit

In another aspect the invention provides an AWG wherein
the blower that is used for the water condensation motivates
the airflow over the electricity circuit panel of the apparatus.
The electricity panel is located along the airflow between the
air inlet and the evaporator or between the evaporator and
the outlet of the enclosure. This configuration utilizes the air
flow to chill the electrical panel of the apparatus and by
that—to prolong its lifespan, to reduce malfunctions and to
reduce energy consumption. In some embodiments the elec-
tricity circuit panel is placed right after the air-inlet with
respect to the air flow direction, and in some embodiments
downstream the air filter that is located at the air-inlet. This
allows easy access to the electricity circuit, by only needing
to remove the air filter in case of maintenance or repair. In
some embodiment, the electrical circuit is split into several
separate components, wherein at least one heat dissipating
circuit is located in the airflow as described.

Specific Embodiments

Reference is now made to FIGS. 1A and 1B depicting an
AWG apparatus 100 according to an embodiment of the
invention. The apparatus should comprise many components
that for sake of convenience are not shown in FIG. 1 or the
figures to come such as a utility line, controller, temperature
sensor(s), push button(s) and some other control means. A
person skilled in the art would know how to extrapolate the
details provided herein into a fully operative AWG. The
apparatus 100 comprises an enclosure 102 having a back
sidewall 102.1, a bottom wall 102.2, a front wall 102.3 and
a top wall 102.4, an environment air inlet 104 (equipped
with a coarse air filter 34) and air outlet 106. The enclosure
is connected to a set of legs 108 which elevate the bottom
wall 102.2 from the ground and enable leveling the appa-
ratus. The enclosure 102 accommodates a water generating
refrigeration cycle, and a generated water system.

Some of the volume occupying components of the gen-
erated water system such as a potable water storage tank 62,
water filters 64 and water pump 66 are located in a top
compartment 110 that is defined by a top portion of the
backwall 102.1, a top portion of the front wall 102.3, the top
wall 102.4 and a diagonal surface 112. The top compartment
110 also accommodates the human-machine interface (HMI)
panel 68.

The water generating refrigeration cycle comprises a
compressor 2, condenser 4, evaporator expansion means 6,
a set of two evaporators 8 in an evaporator assembly, and a
set of refrigerant tubes 10, 12, 14, and 16. When the water
generation refrigeration cycle operates, a refrigerant gas is
compressed in the compressor 2. The compressed refrigerant
gas travels in refrigerant line 10 to the condenser 4 where it
condenses into a liquid. The condensed liquid travels out of
condenser 4 through refrigerant line 12 to an expansion
mean 6 (e.g. capillary tube, expansion valve), where it turns
into a liquid-gas cold mixture and enters the evaporator heat
exchangers 8 in where it evaporates. After exiting the
evaporator heat exchanger 8, the refrigerant in gas phase is
transferred through a suction accumulator 16 back to the
compressor 2 to complete the cycle.

A blower 30 is located near the air outlet 106 in a cavity
41 defined by cavity sidewalls 41.1 and 41.2 which are part
of the bottom wall surface 102.2. The sidewalls 41.1 and
41.2 define an inverse tapered uneven cavity, wherein the
wall of the cavity 41.2 proximal to the back sidewall 102.1
has a bigger gradient and ends lower than wall 41.1. Thus,
the blower 30 is more hindered from the back of the
apparatus 100 than from the front. When operating, the
blower 30 motivates (when active) an air flow 32 to enter the
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enclosure through the air inlet 104 where it passes through
an air filter 34, which removes particles and may also absorb
chemical contaminants. Then air flow 32.1 flows towards the
fine filter 36 through a confined passage 114 having a
triangular cross section defined by the plane of the air entry
104, the plane of the fine filter 36 and the diagonal surface
112. The triangular space 114 dictates more or less uniform
airflow lines of airflow 32.1. The airflow 32.1 then flows
through a fine filter 36 which is positioned horizontally and
in proximity to the air inlet pathway 38.1 of the evaporator
assembly 8. The evaporator assembly 8 is positioned at an
optimal distance from the blower 30 to allow uniformizing
of the air flow 32.1 and 32.2 which enters the evaporator
assembly. A portion of airflow 32.1 passes over the electric-
ity circuit panel 35 and removing excess heat therefrom. The
evaporator assembly 8 in this embodiments is a set of two
plates heat exchangers each encompassing a fins and tubes
heat exchanger. Each plates heat exchanger comprising two
separate sets of inlet pathways through which airflow 32.1
enters, and two separate sets of outlet pathways through
which airflow 32.3 exits. After entering the air inlet pathway
38.1, air flow 32.2 makes a turn in the air inlet pathway 38.1
and is directed to the evaporator assembly 8. Air flow 32.2
then flows through the evaporator 8, where the temperature
of the airflow 32.2 is reduced below its dew point, shelling
off some moisture which condenses into water droplets. The
airflow 32.2 is precooled in the air inlet pathway 38.1 by air
flowing in the air outlet pathway as the two pathways are in
heat exchange propinquity. After flowing through the evapo-
rator assembly 8 the airflow is directed by the air outlet
pathway 38.2 to flow towards the air out let of the enclosure.
Note that the evaporators 8 are oriented vertically to the
ground and the air flow 32.1 arriving from the air inlet 34 of
the enclosure needs to make turn in order to flow perpen-
dicularly to the evaporator large plane which is most effi-
cient for heat exchange. Posing the evaporator this way,
allows condensation drops to drip beneath it and to be
collected by the sump below it.

The relatively cooled and dry airflow 32.3 exits the air
outlet pathways 38.2 of the evaporator assembly (two outlets
for each heat exchanger). and further flows through the
condenser 4, in which it is being heated and then flows out
of the enclosure 102 through the air outlet 106. A first
separation plate 39 placed horizontally along the space
between the middle line of the evaporator assembly, pre-
vents mixing of the relatively cold and dry air 32.3 with the
relatively warm and humid airflow 32.2. Similarly, a second
separation plate 40 encircles the condenser thus preventing
the relatively warm and dry airflow 32.4 that exits the
condenser from mixing with the relatively cold and dry
airflow 32.3 before it enters the condenser.

The blower 30 which is proximal and downstream the air
outlet 106, is a centrifugal blower which blows the air
horizontally and radially sideways. The airflow that exits the
blower 30 encounters the bottom surface cavity walls 41.1
and 41.2 which define a larger outlet in the front of the
apparatus than the back (and similarly to the sides, not
shown), so a larger portion of the airflow exits the machine
from the front rather than the back. In some embodiments,
the blower 4 can be located in any suitable position along
flow-line 32.

The water droplets that are generated by the evaporator 8
are collected gravitationally in a water sump 42. The latter
is part of the hydraulic water system which will not be
detailed here and includes intra alia water collection pump
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46. The latter motivates the collected water though conduits,
filters and other optional components to the potable water
storage tank 62.

Reference is now made to Figure Nos 2A and 2B depict-
ing an AWG according to another embodiment of the present
invention. AWG 200 comprises the same components (ex-
cept for the second separation plate which becomes redun-
dant, as will be understood below) and connectivity as in
AWG 100 so the equivalent components are not annotated
for sake of simplicity and clarity). They and differ by the
relative configuration of the condenser 4 and the blower: in
the AWG apparatus 200 the condenser 4 is a circular
condenser and is placed around the blower 30. As such, heat
is removed from the condenser by the air flow 32.5 and 32.6
blown away from the blower 30. This saves volume, reduces
AWG sizes and eliminates the need to protect children from
touching the blower when the blower is positioned in one of
the sidewalls. In some embodiment, the condenser is pro-
tected with coarse net against hits from beneath or during
transportation.

Reference is now made to FIG. 3 depicting two more
features to an AWG that are provided by the present inven-
tion. The placement of the potable water storage tank 62 in
the top compartment enables the installation of a gravita-
tional dispensing tap 70 that is operated without the aid of
a water dispensing pump. In addition, locating the cooled
water tank near the dispensing tap enables to shorten the
dispensing tube. Consequently, water dispensed from the
tank toward the tap has a shorter travel so it does not heat
much on the way. After dispensing, a smaller volume of
standing water remains in the tube because it is shorter.

In order to facilitate maintenance of the apparatus, filters
of the apparatus (in some embodiments—all filters) are
located in the front section of the top compartments, and
may be pulled out front-wise 72 so they are conveniently
approached and replaced at need. The horizontal fine particle
air filter is made accessible by embedding it into any
drawing means such as a drawer, a frame attached to a knob
so that it can also be conveniently pulled from the front side
of the AWG to the front direction 72.

What is claimed is:
1. An AWG comprising an enclosure, an evaporator
assembly, a condenser and a blower,
the enclosure comprising:
a bottom wall, sidewalls, top wall, at least one air inlet,
and at least one air outlet, wherein
at least one enclosure air inlet is located at one of the
sidewalls or top wall,
at least a portion of the bottom wall is elevated from
the ground, and
the at least one enclosure air outlet is located at the
elevated portion of the bottom wall;
the evaporator assembly comprising:
an air inlet pathway, an evaporator and an air outlet
pathway, wherein:
the air inlet pathway is adapted to receive an airflow
from the enclosure air inlet and direct the air flow to
flow through the evaporator, the air outlet pathway
adapted to receive the airflow from the evaporator
and direct the airflow to the enclosure air outlet;
the enclosure accommodates the evaporator assembly, the
blower is located at the enclosure air outlet or in
proximity thereto, the blower and the condenser are
located downstream of the evaporator assembly, the
evaporator assembly is located downstream of the
enclosure air-inlet, and
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the AWG is configured to direct the airflow from the

enclosure air inlet through the evaporator assembly,

and down to exit through the enclosure air outlet at the
bottom wall, and

further comprising a refrigeration cycle comprising:

an air filter located downstream of the enclosure air
inlet and proximal to a heat exchanger evaporator,
the heat exchanger evaporator is located downstream
of the air filter, the evaporator comprising an evapo-
rator air inlet and an evaporator air outlet,

a condenser located downstream of the evaporator, and
the blower is located downstream of and parallel to
the condenser,

such that, when the refrigeration cycle is operating, an
air flow enters the air inlet, then through the air filter
proximal to the evaporator, then through the evapo-
rator air inlet to the evaporator where it is cooled to
below its dew point and water is generated, then
through the evaporator outlet to the condenser, then
through the enclosure outlet and the blower.

2. The AWG according to claim 1 wherein the air filter is
located proximal to the evaporator, and wherein the evapo-
rator, the condenser and the blower are oriented horizontally.

3. The AWG according to claim 1 wherein the blower is
adapted to direct air flow exiting the AWG to flow parallel
to the ground.

4. The AWG according to claim 1 wherein the blower is
located downstream the air outlet.

5. The AWG according to claim 1 further comprising legs
defining a gap between the ground and the bottom.

6. The AWG according to claim 1 wherein the blower
having a top side, a bottom side and a lateral side is
positioned in a cavity defined by the surface of the bottom
wall such that the lateral side of the blower is at least
partially hindered by the enclosure.

7. The AWG according to claim 6 wherein the cavity is
adapted to allow less airflow to exit through the side of the
enclosure comprising the air inlet than airflow exiting the
other sides of the enclosure.

8. The AWG according to claim 1 wherein the bottom
portion of at least one sidewall comprises an opening
allowing the air exiting the air outlet to flow through.

9. The AWG according to claim 1 wherein the at least one
air inlet is elevated relative to at least one air outlet.
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10. The AWG according to claim 1 further the sidewall of
the enclosure comprising at least one air inlet is connected
below the air inlet to a barrier surface extending laterally and
outwardly from the sidewall.

11. The AWG according to claim 1 wherein the evaporator
is a heat exchanger comprising at least two separate sets of
entries, at least two pre-cooling zones a cooling zone, at least
two post-heating zones and at least two separate sets of
outlets.

12. An AWG comprising an enclosure, an evaporator
assembly, a condenser and a blower,

the enclosure comprising:

a bottom wall, sidewalls, top wall, at least one air inlet,

and at least one air outlet, wherein

at least one enclosure air inlet is located at one of the
sidewalls or top wall,

at least a portion of the bottom wall is elevated from
the ground, and

the at least one enclosure air outlet is located at the
elevated portion of the bottom wall;

the evaporator assembly comprising:

an air inlet pathway, an evaporator and an air outlet
pathway, wherein:
the air inlet pathway is adapted to receive an airflow
from the enclosure air inlet and direct the air flow
to flow through the evaporator, the air outlet
pathway adapted to receive the airflow from the
evaporator and direct the airflow to the enclosure
air outlet;

the enclosure accommodates the evaporator assembly, the

blower is located at the enclosure air outlet or in
proximity thereto, the blower and the condenser are
located downstream of the evaporator assembly, the
evaporator assembly is located downstream of the
enclosure air-inlet, and

the AWG is configured to direct the airflow from the

enclosure air inlet through the evaporator assembly,
and down to exit through the enclosure air outlet at the
bottom wall, and

further comprising a condenser, wherein the condenser is

positioned downstream the blower.
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